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Screen Performance Characterization 
Multiphase Screen Development 
By Chris Tarrant 
Initial testing was conducted at the eProcess Technologies 
laboratory in Butte. Three different screens were tested for slot 
opening sizes of 150, 300, and 600 micron. Screen area was 
reduced to 3.8% and the results were scaled. Testing involved 
measuring both pressure differential across the screen and 
volumetric flow rate for water flow only. 
 
 Comprehensive lab testing with 
designed flow loop and housing. 
Planned for summer 2013 
 Use of high capacity pumps to 
achieve higher flow rates 
 Multiphase testing with water, air, 
and sand particles 
Background and 
Purpose 
Design and Screen 
Selection 
A flowloop and screen housing were designed to test 
cylindrical screens. Parts and screens were selected 
followed by fabricating the screens to several 
specifications. 
 Inside-to-outside screen flow pattern 
 Axially-aligned slots 
 Inverted wedge-wire construction 
 4 inch ID, 1 m length 
CFD Modeling 
Computational Fluid Dynamics (CFD) modeling was 
carried out to predict pressure drop for various flow 
rates. A model was built according to screen geometry 
and analyzed for water and then for methane. 
Physical Screen Testing 
Mechanistic Equations and 
Calculations 
Equation modeling of predominant flow phenomena to 
approximate results for hydraulic loss in terms of pressure 
difference at various flow rates. 
Cross-sectional View of 
Cylindrical Screen 
This is the study of a compact separation device for 
application in the petroleum industry. This project 
encompasses the performance characterization of 
cylindrical screens to determine flow and pressure drop 
correlations. 
 
Post Frac Flowback Surface Solutions: 
The screen will be utilized at the wellhead in surface 
well testing systems to protect separation equipment from 
produced sand. 
 
Flow Pattern 
Through 
Screen 
About the Project 
This project was performed by Chris Tarrant for Honors 
Thesis Research as a part of the Honors Program. Chris 
is a senior in General Engineering, Mechanical option, 
and plans to graduate in December 2013 
Equation for head loss through a screen (Chemical Engr. 
Handbook): 
Simplifying for differential pressure: 
The Bernoulli Equation: 
Relationship for scaling results from 1/20th of 1 meter length: 
Multiply Q by 20 or divide ΔP by 400 
Test Flowloop Setup 
in Lab 
Mesh Displayed 
in CFD Model 
Validation of Small 
Model Features  Special Thanks 
 Hank Rawlins, PhD - Project Mentor 
Technology Director, eProcess Technologies, USA 
 David Bunnell PhD - Project Advisor 
General Engineering Professor, Montana Tech 
 
The Next Step 
Results 
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for Internal Area 
Reduction 
Performance Results for Cylindrical Screen of 1 m 
Length. Testing Data Closely Follows the Theoretical 
Curve (Cd = 0.8). 
1 AMACS, AMACS Screen Products, Sep-
aration Products, Alvin, TX: Amistco Separation 
Products, Inc.Worldside, 2010.  
2 Johnson Screens Inc., "The Design: Cylindri-
cal Screen for Inside Outside Filtration," 2010. http://
www.johnsonscreens.com/sites/default/files/2/680/
Johnson%20Industrial%20Screens.pdf. 
Three Cylindrical Screens Tested 
Skid and Sand Filter 
Body for Commercial 
Unit 
Turbulent Flow 
Exiting Screen 
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